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,QWURGXFWLRQ
0DQ\ URDG DGPLQLVWUDWLRQV ZRUOGZLGH DUH IDFLQJ ELJ SUREOHPV WR UHFHLYH HQRXJK PRQH\ IRU WKH












ILJXUHVFRXOGEHGHULYHGH[SUHVVLQJ WKH LQFUHDVHRIGHWHULRUDWLRQ LI WKHEXGJHW LVNHSWDW WKHDFWXDO OHYHO
DQGWKHQHHGIRUDGGLWLRQDOEXGJHWWRIXOILOOKLJKHUUHTXLUHPHQWVVHHFKDSWHU
(5$1(752$'3URMHFW³0DLQWHQDQFH%DFNORJ±(VWLPDWLRQDQG8VH´
7KH REMHFWLYH RI (5$1(752$' (15 LV WR FRRUGLQDWH DQG PXWXDOO\ RSHQ XS URDG UHVHDUFK LQ
(XURSHDQG WR LPSOHPHQWD WUDQVQDWLRQDO URDGUHVHDUFKSURJUDPWKDW LVVWUDWHJLFDOO\SODQQHGDQG WUDQV
QDWLRQDOO\ IXQGHG:LWKLQ WKLV IUDPHZRUNRI(5$1(752$'EHVLGHVRWKHUV WKH WUDQVQDWLRQDOSURMHFW
HQWLWOHG 0DLQWHQDQFH %DFNORJ ± (VWLPDWLRQ DQG 8VH´ >(5$1(7 52$' (15  :HQLQJHU
9\FXGLO HWDO @ ZDV LQLWLDWHG 7KH FRXQWULHV IXQGLQJ WKH SURMHFW $XVWULD 'HQPDUN )LQODQG
1RUZD\6ZHGHQ6ZLW]HUODQGDQGWKH8.KDYHIRUPHGDSURMHFWWHDP3URMHFW([HFXWLYH%RDUG3(%
IRU FRRUGLQDWLRQ RI WKH SURMHFW OHG E\ WKH 6ZHGLVK 5RDG $GPLQLVWUDWLRQ 65$ )ROORZLQJ DQ LQYLWHG
ELGGLQJ DQG VHOHFWLRQ SURFHGXUH DQ LQWHUQDWLRQDO FRQVRUWLXP OHG E\ 306&RQVXOW $XVWULD DQG WKH
,QVWLWXWH IRU 7UDQVSRUW 3ODQQLQJ DQG 6\VWHPV (7+ =XULFK 6ZLW]HUODQG ZDV FKDUJHG WR FRQGXFW WKH
VWXG\
0DLQWHQDQFH EDFNORJ FDQ EH XVHG DV D FRPPRQ DQG FRPSDUDEOH GHQRPLQDWRU RI URDGPDLQWHQDQFH
UHVXOWV IRU GLIIHUHQW W\SHV RI URDG VXEDVVHWV DQG IRU GLIIHUHQWPDQDJHPHQW WDVNV 7KH REMHFWLYH RI WKH
SURMHFWZDV WRSUHSDUHUHFRPPHQGDWLRQVIRUWKHFRPSUHKHQVLYHLPSOHPHQWDWLRQDQGXVHRIPDLQWHQDQFH





7R DFKLHYH WKH REMHFWLYHV RI WKH SURMHFW WKH ZRUN ZDV EDVHG RQ VWUXFWXUHG LQWHUYLHZV ZLWK WKH
SDUWLFLSDWLQJ DJHQFLHV DQG VRPH DGGLWLRQDO URDG DGPLQLVWUDWLRQV SUHFHGHG E\ WKH QHFHVVDU\ SUHSDUDWLRQ
EDVHGRQH[LVWLQJGRFXPHQWVDQGEDFNJURXQG LQIRUPDWLRQ7KHVH LQWHUYLHZVZHUHSHUIRUPHGDWYLVLWVDW
WKHUHVSHFWLYHDJHQFLHVE\WKHVDPHWZRSHUVRQVIURPWKHFRQVRUWLXP
7KH UHVXOWV RI WKH LQWHUYLHZV ZHUH VXPPDUL]HG DQG ILQDOO\ LPSOHPHQWHG LQWR D GDWDEDVH 7KH
LQYHVWLJDWLRQVZHUHOLPLWHGWRWKHW\SHRIURDGQHWZRUNZLWKLQWKHUHVSRQVLELOLW\RIWKHUHVSHFWLYHFHQWUDO
URDGDGPLQLVWUDWLRQ7KXVDELJYDULHW\RIURDGFDWHJRULHVDUHFRYHUHGE\WKHLQWHUYLHZVZLWKDPDLQIRFXV
RQKLJK OHYHO URDGV ,QSDUDOOHO WR WKH LQWHUYLHZVUHODWHG LQIRUPDWLRQZDVFROOHFWHGDQGDQDO\VHGIURPD
OLPLWHG LQYHVWLJDWLRQ IURPOLWHUDWXUHFXUUHQWSURMHFWVDQGH[SHULHQFHVZLWKLQ WKH WHDP,WFRXOGEHVHHQ
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WKDWWKHFDOFXODWLRQDQGHVWLPDWLRQRIPDLQWHQDQFHEDFNORJLVZLGHO\XVHGLQWKH6FDQGLQDYLDQFRXQWULHV
ZKLOH LQ WKH RWKHU LQYHVWLJDWHG FRXQWULHV YDULRXV DSSURDFKHV DUH XVHG ZLWKRXW GLUHFWO\ DVVHVVLQJ D
PDLQWHQDQFHEDFNORJLQWKHVDPHZD\+RZHYHUWKHQHHGIRUH[SUHVVLQJWKHQHFHVVLW\IRULPSURYHGURDG
PDLQWHQDQFHDQGDGGLWLRQDOIXQGVLVUHFRJQL]HGLQDQ\FDVH










JLYHQ SRLQW RI WLPH LQ H[SOLFLW UHIHUHQFH WR WKH SUHGHILQHG VWDQGDUGV WR EH DFKLHYHG






DSSURDFK 1HYHUWKHOHVV WKH DSSOLFDWLRQ RI WKH PDLQWHQDQFH EDFNORJ H[SUHVVHG LQ PRQHWDU\ WHUPV LV
JHQHUDOO\UHFRPPHQGHGEHLWIRUH[SUHVVLRQRIWKHWRWDOPRQHWDU\EDFNORJDWDJLYHQSRLQWRIWLPHRUIRU
WKHQHHGRIDGGLWLRQDODQQXDO IXQGV EXGJHWDU\EDFNORJ WRHOLPLQDWH WKHPDLQWHQDQFHEDFNORJZLWKLQD
JLYHQWLPHSHULRG
3URFHGXUHV IRU WKH FDOFXODWLRQ RI WKH PDLQWHQDQFH EDFNORJ ± IRU WKH IXQFWLRQDO QRQPRQHWDU\
PDLQWHQDQFH EDFNORJ DV ZHOO DV IRU WKH PRQHWDU\ PDLQWHQDQFH EDFNORJ  DUH SURSRVHG DQG


















































































































































@ ZKLFK VKRXOG FOHDUO\ SRLQW RXW WKH FRQVHTXHQFHV RI LQDGHTXDWH ILQDQFLDO PHDQV IRU WKH
FRQVWUXFWLYH PDLQWHQDQFH RQ WKH PLG DQG ORQJWHUP GHYHORSPHQW RI WKH URDG FRQGLWLRQ DQG WKH DVVHW




ZHUH UHVWULFWHG WR WKH FRQVWUXFWLYH PDLQWHQDQFH UHKDELOLWDWLRQ VWUHQJWKHQLQJ DQG UHQHZDO ZKLFK LV
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SODQQHG IROORZLQJ D JLYHQ GHFLVLRQ SURFHVV 7KXV RSHUDWLRQDO PDLQWHQDQFH DQG SHULRGLF URXWLQH
PDLQWHQDQFHZHUHQRWWDNHQLQWRDFFRXQW
8VLQJ WKH H[LVWLQJ LQYHQWRU\ GDWD DQG WKH FRQGLWLRQ GDWD IRU UXWWLQJ ORQJLWXGLQDO HYHQQHVV VNLG
UHVLVWDQFHVXUIDFHGLVWUHVVDQGFUDFNLQJDFRPSUHKHQVLYH306DQDO\VLVZDVFRQGXFWHGXVLQJWKHV\VWHP
9,$306ZKLFKLVFRPPRQO\XVHGIRUWKHPDLQWHQDQFHSODQQLQJRQWKH$XVWULDQPRWRUZD\QHWZRUNDQG
RQPDQ\RI WKH VWDWH URDGV IRUPDQ\ \HDUV:LWKLQ WKLV SURFHGXUH WKH VLQJOHSHUIRUPDQFH LQGLFDWRUV RU
LQGH[HVUHVSHFWLYHO\DUHIRUPHG WR WZRFRPELQHGSHUIRUPDQFH LQGLFDWRUV FRPIRUWDQGVDIHW\ LQGH[DQG




)RU WKHVWXG\ WKHH[LVWLQJEDVLFGDWDDQG WKHUHVXOWV IURPUHFHQW306DQDO\VHVFRXOGEHXVHG7KHVH
/&&DQDO\VHVKDG WREHH[WHQGHGIRUYDULRXVDGGLWLRQDOEXGJHWVFHQDULRV LQRUGHU WRJHWDQ LQIRUPDWLRQ
DERXWWKHPDLQWHQDQFHEDFNORJDIWHUDJLYHQWLPHSHULRGZLWKUHVSHFWWRGLIIHUHQWDYDLODEOHEXGJHWV$VD

























































LQIRUPDWLRQ IRU WKH FRPSOHWH /&&DQDO\VHV ZLWK 9,$306 ZDV DYDLODEOH RU WKH QHWZRUN XQGHU
LQYHVWLJDWLRQ ZDV QRW HTXDO WR WKH WRWDO VWDWH QHWZRUN EXW RQO\ D VHOHFWHG SDUW RI LW IRU WKH RYHUDOO
HYDOXDWLRQIRU$XVWULDWKHUHVXOWVIURPUHSUHVHQWDWLYHVWDWHVZHUHXVHGDQGH[WUDSRODWHGWRWKHFRPSOHWH
VWDWHURDGQHWZRUN






































8VLQJ WKH UHVXOWVRI WKH(5$1(752$'SURMHFW³0DLQWHQDQFH%DFNORJ±(VWLPDWLRQ DQGXVH´ LQD
SUDFWLFDODSSOLFDWLRQDVWXG\RIWKHPDLQWHQDQFHQHHGVIRUWKH$XVWULDQVWDWHURDGQHWZRUNZDVFRQGXFWHG
7KHDLPRIWKLVVWXG\ZDVWRSURYLGHRQDGHWDLOHGDQGVFLHQWLILFEDVLVVLPSOHDQGFOHDUILJXUHVDERXWWKH
QHFHVVDU\ EXGJHWV IRU WKH VWUXFWXUDO PDLQWHQDQFH 7KXV LW FRXOG EH VKRZQ IRU HDFK RI WKH VWDWHV










$OO WKHVH ILJXUHV DQG YDOXHV ZLOO IRUP DQ LPSRUWDQW EDVLV IRU WKH GLVFXVVLRQ RI WKH VWDWH URDG
DGPLQLVWUDWLRQVZLWKWKHLUUHVSRQVLEOHERGLHVIRUILQDQFHV,FDQEHKRSHGWKDWWKHFOHDUGHPRQVWUDWLRQRI
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